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(54) TONER FOR FLASH FIXING AND ELECTROPHOTOGRAPHIC DEVICE 

(57)Abstract: 

PURPOSE: To provide a toner, which has an excellent flash fixing 
characteristic and high storage stability and hardly melts and adheres in a 
developing device, and to prevent a change of a toner characteristic due to an 
operating environment by controlling a melting point and a glass transition 
point of a binder resin used for the toner. 

CONSTITUTION: Amorphous polyamide is used for an essential constituent 
of a binder, and the polyamide includes a unit shown by a formula of 20 mole 
% in the principal chain. In the formula, Ar represents a divalent aromatic 
hydrocarbon radical or an aliphatic unsaturated hydrocarbon radical, while 
Rl represents a hydrogen atom, a halogen atom, an alkyl group, or an amino 
group, and (m) shows 0 or L To Ar, a carbonyl group and an amino group are 
bound in the cis position, the ortho position, or the meta position. In other 
words, even a resin with a comparably low melting point shows a glass 
transition temperature considerably higher than a room temperature because 
amorphous polyamide is used, so that a toner with high heat stability can be 
obtained. 
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damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original precisely 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] as the indispensable component of a binder - an amorphism polyamide - using - and this polyamide -- the 
following - at least one sort of units chosen from (a) and (b) - the inside of a principal chain - at least 20-mol % - the 
toner tor Hash plate fixing characterized by containing. 

(a) The unit expressed with the following structure expression : [Formula 11 

-N- (CO).-Ar - (CO),-l!l- 
R l 

(As for Ar a 20 or less carbon atomic number divalent aromatic hydrocarbon radical or an aliphatic series partial 
saturation hydrocarbon group and Rl are the alkyl groups or amino groups of a hydrogen atom, a halogen atom, and 
the carbon atomic numbers 1-3 among a formula, and m is 0 or 1, and the carbonyl group or amino group of both sides 
is combined with cis- grade, the ortho position, or the meta position to Ar.) 

(b) The unit expressed with the following structure expression : [Formula 2] 
H R H 

N- (CO), — e- i -V(CO)„-ll- 

R 2 

:n is 0 or 1 Rl is as the above-mentioned definition among a formula, R2 is the alkyl group of the carbon atomic 
lumbers 1-4, and Rl and R2 are [ q is 1, 2, or 3, and ] different radicals in the same unit ) 
■ S f ld Unit (a) ° r (b) A FUTARU acid > isophthalic acid, a phthalic anhydride, A maleic acid, a maleic 

mhydnde 1, 2-JI (methylamino) benzene, 1, 3-JI (methylamino) benzene, a methyl succinic acid, beta-methyl adipic 
icid, 1, 2-diaminopropane, 1, 2-diamino butane, 1, 3-diamino butane, the 2-methyl -2, the toner for flash plate fixing 
iccordmg to claim 1 constituted from one or more kinds of monomers chosen from the group of 4-diamino pentane 
Claim 3] The toner for flash plate fixing characterized by being the polymer which shows the rubber elasticity which 
carried out block copolymenzation of the polymer in which the 1st polymer is amorphous polymer and the 2nd 
)olymer contains polybutadiene per one polymer of an epoxy resin, a styrene acrylic, polyester, vinyl resin and 
)olyamide resin, polybutadiene, or configuration including the 1st polymer and 2nd polymer as an indispensable 
•omponent of a binder. v 

SSmSfnST ^ "If 6 flXi ^ 8 - With Which SUrfaCe tension is characterized by being below 15 dyne/cm 
WIRUHERUMI law) in 200 degrees C including a surface tension reduction agent as an indispensable component of a 
•inder, including amorphous polymer. v 
Claim 5] a silicone polymer or a fluoro alkyl polymer - a binder total amount - receiving - 0.1 - 2wt% - the added 
Dner for flash plate fixing according to claim 3 or 4. 

Claim 6] The toner for flash plate fixing according to claim 3, 4, or 5 said whose 1st polymer is a polymer according 
3 claim 1 or 2. 

Claim 7] one or more sorts of monomers as which said 1st polymer was chosen from the group of FUTARU acid 
iophthalic acid, phthalic-anhydride, maleic-acid, maleic-anhydride, methyl succinic-acid and 1, 2-propylene glycol 1 
-butylene-glycol, 1 and 3-butylene glycol - a constituent - carrying out - more than total amount 20 mol % - the ' 
>ner tor flash plate fixing of claim 3-6 which is included polyester resin given in any 1 term. 
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[Claim 8] The toner for flash plate fixing of claim 1-7 given in any 1 term which the flow tester softening temperature 

7cZZ Z f£! e r mt ? 9 2- l ™? e *T S C ' *** 3 glaSS transition P° int show at ,east 55 degrees C or more 
i^iaim yj i ne toner ror riasn plate fixing of claims 1 -8 2000-5000, and whose weight average molecular w^irrht r\A™\ 
toe number average molecular weight (Mn) of said polyester is 10,000 or more given in any 1 term ( ' 

[Claim 10] more than 50wt% of a binder resin total amount that uses said polyester for a toner - the toner for flash 
plate fixing of claim 1 -9 given in any 1 term to be used. 

nW fi S f {lrat ! 0n ma f et u ization m ore than 1x10-12 S/cm including carbon and a ferromagnetic Toner for flash 
plate fixing characterized by being more than 1 emu/g (lOkOs). [ conductivity 1 

Claim 31 SfZl^r^ I' } J/m ^ S - T ° ner f ° r flaSh P,3te fixin g accordin 8 to cIaim 1 ' which it is above 
S u?J J / * • flaSh Plate [ nUmber average mole ^lar weight / (Mn) / molecular weight / peak / 6000 or less 

HO degrees C°S ' 20000 " ^ ' *™ **" ] «™* to claim » - S^bbS" 

[Claim 14] Electric resistance is 1x106 at least. Developer for flash plate fixing characterized by the toner 
concentration of this developer being less than [ 20wt% ] in the developer which oonrijT^iSS^cairter and 
oner more than omegacm, using the toner for flash plate fixing according to claim 9, 10, or 11 

Em's i 3 i f r °P h0 ^ ra P h y equipment characterized by using the toner or developer of claim 1-14 given in any 1 
term in the electrophotography equipment using a flash plate anchorage device. Y 

[Translation done.] ~ ~ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner used in order to develop an electrostatic latent image in a 
xerography etc. It is related with amelioration of the toner for flash plate fixing which gives the high fixing image of 
especially fixing reinforcement in a flash plate fixing method in more detail 
[0002] 

[Description of the Prior Art] Conventionally, the method indicated by U.S. Pat. No. 2297691 etc. as a xerography is 
common knowledge. Generally this uses photoconductivity insulators (photograph KONDORAMU etc.). Uniform 
electrostatic charge is given on this photoconductivity insulator by corona discharge etc., and an electrostatic latent 
image is formed by irradiating a light figure on this photoconductivity insulator with various means. Subsequently 
After carrying out development visualization of this latent image using the impalpable powder called a toner and 
imprinting a toner image on paper etc. if needed, a toner image is fixed on record media, such as paper, with means, 
such as an exposure of pressurization, heating, a solvent steam, light, etc., and a duplication is obtained. 
[0003] The particle which pulverized what distributed coloring agents, such as a carbon block, as a toner for developing 
these electrostatic latent images in the binder resin which consists of nature or synthetic macromolecule matter ' 
conventionally to about 1-30 micrometers is used. It is mixed with support matter (carrier), such as a toner simple 
substance or iron powder, and a glass bead, and this toner is usually used for the development of an electrostatic latent 
image. Frictional electrification is carried out, and by carrying out mixed churning of the developer which consists of a 
toner and a carrier when using iron powder or other ferromagnetic particles as a carrier within a developer, when the 
magnet roll in a developer rotates further, a magnetic brush is formed, and a magnetic brush is carried by the latent- 
image part on a photoconductivity insulator, and when this magnet roll rotates, when only the electrified toner adheres 
to a latent image with an electric suction force, development is performed. After development, a toner is newly added, 
mixed churning is carried out within a development counter, fixed toner concentration is maintained to the developer to 
which toner concentration fell, and repeat use is carried out at it. 

[0004] The toner dust figure formed on the photoconductor drum on the other hand is copied by record media (for 

example, paper etc.) by the corona transfer, roller transfer, etc. If the toner dust figure imprinted by the record medium 

adheres to paper in the state of powder, and the image is formed, for example, it rubs with a finger, this image is in the 

condition of collapsing. In order to fix the toner dust figure on a record medium, it is required to fuse this toner dust 

figure and to make a record medium fix, and there are the aforementioned various approaches as the approach. In these 

approaches, flash plate fixing which is the typical approach of optical fixing is an approach established according to the 

flash of the discharge tubes, such as a xenon flash tube, and has the following descriptions. 

** Since it is non-contact fixing, don't degrade the resolution of the image at the time of development. 

** There is no latency time behind powering on, and the quick start is possible. 

** Even if it gets a record medium blocked in a fixing assembly by the system down, don't ignite. 

•* Paper with a paste, a preprinted sheet, the paper in which thickness differs can be established regardless of the 

quality of the material and thickness of a record medium. 

;0005] The process which a toner fixes to a record medium by flash plate fixing is as follows. When a toner image is 
mprinted to a record medium as mentioned above, it adheres to the recording paper with powder, and the image is 
:brmed. if the flash of the discharge tubes, such as a xenon flash tube, is irradiated there ~ a toner ~ flash energy (light) 
- absorbing - temperature - going up ~ softening fusion - carrying out - adhesion of a record medium ~ it 
>ermeates. After a flash finishes, temperature falls and solidifies, serves as a fixing image, fixing is completed, and 
iven if it rubs with a finger etc. the fixing image which fixed to the record medium, it ceases to collapse. 
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[0006] In flash plate fixing, it is important for a toner to fuse and to stick to a record medium firmly, therefore a toner 
must absorb from a flash light energy also including the part of the heat energy which diffuses in the external world anc 
does not contribute to a temperature rise, and must fully fuse it. After the binder resin which constitutes a toner fuses 
quickly and gets cold and becomes hard in the process of fixing to paper etc., it needs to show fixable [ good ]. In order 
to acquire such a toner property, the low polymerization macromolecule (for example, the number average molecular 
weight Mn is lass than 1500 and less than 10,000 weight average molecular weight Mw) of low molecular weight with 
low melting temperature generally called oligomer is used widely. 

[0007] Moreover, although this toner needs to absorb flash plate light efficiently and needs to change light energy into 
heat energy like the above as one of the important properties of the toner for flash plate fixing, in order to acquire the 
property in connection with absorption of such optical energy, and light energy / heat energy conversion, the toner 
which distributed the ingredient with high blackness, for example, carbon black, the color, etc. is used widelv 
[0008] 3 

[Problem(s) to be Solved by the Invention] Although the oligomer of low molecular weight is used as a binder of the 
toner for flash plate fixing like the above, oligomer has the problem of the property of a toner tending to change with 
change of the operation environment (temperature, humidity) of ** equipment which is been easy to weld within ** 
developing machine, and is easy to generate welding objects (big and rough toner etc.) where it is easy to cause 
blocking within ** developing machine with a low for example, glass transition point and the low storage stability of 
** toner. 

[0009] If the oligomer of low molecular weight is used, in order to make the melting point of a binder low as one of the 
reasons such many troubles happen, when molecular weight is made small, it is because a glass transition point also 
becomes low and the many become room temperature extent. For this reason, it is necessary to optimize the melting 
point and the glass transition point of the binder used for a toner as a means to show good flash plate fixable and to 
solve the above troubles, and to develop the toner using the binder which is a low-melt point point and is a high glass 
transition point. " 
[0010] One of the purposes of this invention by controlling the melting point and the glass transition point of the binder 
resin used for a toner The outstanding flash plate fixable is shown and the storage stability of a toner is high. It is hard 
to cause blocking within a developing machine, and hard to weld within a developing machine, and is hard to generate 
welding objects (big and rough toner etc.), and is in offering the toner for flash plate fixing from which the property of 
a toner cannot change easily due to change of the operation environment (temperature, humidity) of equipment. 
[001 1] Moreover, the ingredient with the high blackness added in order to absorb optical energy and to change into heat 
energy like the above has the large effect which it has on the conductivity of a toner, and electrification nature, and it 
can use it only by the concentration within the limited limits which embraced the development process. For example, as 
for the toner which contains a color and carbon in the 2 component development process using a magnetic carrier, these 
contents of less than [ 10wt% ], i.e., conductivity, are usually 1x10-14-1x10-12 S/cm in general. This is for becoming 
easy to produce carbon, the content of a color, and the greasing called a "fogging" as the content of carbon becomes 
large especially, and even if it optimizes the conditions of a development process, it is because a fogging cannot be 
prevented in the field exceeding the above-mentioned range, i.e., the field of the conductivity more than 1x10-12 S/cm. 
[0012] As one of the reasons such a trouble happens in the 2 component development process using the toner with 
which the content of a color and the amount of carbon exceeds for example, 10wt%, when the content of carbon 
exceeds 10wt(s)% especially, it is a color, the content of carbon, and because the conductivity of a toner becomes 
remarkably large, and this conductive high toner is because the amount of electrifications becomes low in response to 
the effect of development bias in the development section. For this reason, it is necessary to develop the toner which a 
fogging does not generate even if the amount of toner electrifications becomes low under the effect of development 
bias as a means for light energy absorption efficiency to be a high toner with high light energy / heat energy conversion 
efficiency, and to solve the above troubles. 

[0013] By controlling the melting point and the glass transition point of the binder resin which another purpose of this 
invention fitness-izes the conductivity of a toner, and magnetic susceptibility, and is used for a toner In the 
;lectrophotography equipment which has a 2 component development process and a flash plate fixing process at least 
Die outstanding flash plate fixable is shown and the storage stability of a toner is high. It is offering the toner for flash 
3late fixing from which it is hard to start blocking within a developing machine, and hard to weld within a developing 
nachine, and is hard to generate welding objects (big and rough toner etc.), and the property of a toner cannot change 
sasily due to change of the operation environment (temperature, humidity) of equipment 
0014] 

Means for Solving the Problem] in order that this invention may attain the 1st purpose of the above ™ as the 
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indispensable component of a binder -- an amorphism polyamide - using - and this polyamide -- the following - at 
least one sort of units chosen from (a) and (b) - the inside of a principal chain -- at least 20-mol % - the toner for flash 
plate fixing characterized by containing is offered. 

[0015] (a) Unit expressed with the following structure expression : TOO 161 
[Formula 3] ~ 

H . H 

I I 
-N- (CO).-Ar - (CO)„-N- 

[0017] (As for Ar, a 20 or less carbon atomic number divalent aromatic hydrocarbon radical or an aliphatic series 
partial saturation hydrocarbon group, and Rl are the alkyl groups or amino groups of a hydrogen atom, a halogen atom 
and the carbon atomic numbers 1-3 among a formula, and m is 0 or 1, and the carbonyl group or amino group of both 
sides is combined with cis- grade, the ortho position, or the meta position to Ar.) 
(b) Unit expressed with the following structure expression : [001 8] 
[Formula 4] 
H R' H 

-N- (co)„ — (- £ -V(co)„-i- 

R a 

[0019] (n is 0 or 1, Rl is as the above-mentioned definition among a formula, R2 is the alkyl group of the carbon 
atomic numbers 1 -4, and Rl and R2 are [ q is 1 , 2, or 3, and ] different radicals in the same unit ) 
The unit which includes the structure which the carbonyl group or the amino group of (a) has combined with cis- grade 
the ortho position, or the meta position through a double bond or the benzene ring here is the structure forbid rotation ' 
ot the molecule during association in the repeat unit which forms a macromolecule, and is the structure which is not 
symmetrical in the straight line which ties two carbon combined with the reaction radical which participates in a 
polymerization, for example, the amino group, and a carboxyl group. For example, in the repeat unit which forms a 
macromolecule, when the benzene ring is included as structure of forbidding rotation of the molecule during 
association, the structure which the amino group or carboxyl group which participates in a polymerization has 
configurated in the ortho position or the meta position at the benzene ring is equivalent to this. Moreover, the unit of (b) 
is unsymmetncal structure without center of symmetry in the repeat unit which forms a macromolecule. For example 
:he structure introduced into the structure where the structure which forms a side chain, or an atom forms a principal ' 
;ham is equivalent to this. The binder without such symmetry structure which has a unit in a molecule repeatedly 
mecks crystallization of a polymer, and serves as a polymer of amorphism. 

.0020] By making a polymer into amorphism, when it is made the melting point (90-150 degrees C) of the toner for 
lash plate fixing, it can usually be made a glass transition point (55 degrees C or more) quite higher than a room 
emperature. For this reason, in fixing which used the xenon flash tube, melting of the toner using an amorphism 
>olyamide can be carried out with fixing energy far fewer than the toner (for example, toner for hot calender roll 
ixing) marketed. 

0021] Since a glass transition point becomes room temperature extent and thermal stability is missing when a toner is 
nade into such a low-melt point point using a crystalline polymer, the trouble of the property of a toner tending to 

•T- ge *T!r Ch , ange ° f thC °P eration environment (temperature, humidity) of** equipment which is been easy to weld 
vithin developing machine, and is easy to generate welding objects (big and rough toner etc.) which is easy to cause 
)Iocking within ** developing machine with the low storage stability of** toner arises. However, since the glass 
ransition temperature of temperature also with the resin of the comparatively low melting point quite more expensive 
han a room temperature is shown when the amorphism polyamide of this invention is used, the high toner of thermal 
tability can be obtained. w 
0022] The amorphism polyamide of a low-melt point point which can be used for such flash plate fixing is obtained 
vhen number average molecular weight Mn is made to 2000-5000 and it makes weight average molecular weight Mw 
0,000 or more in general. It can attain by using a specific monomer for the monomer of a polyamide as an approach of 
atroducing unsymmetncal structure into the polyamide principal chain structure of this invention This specific 
lonomer is a monomer which gives at least one kind of structure chosen from the group of the above (a) and (b) As 
Dng as at least one is the monomer which gives the above-mentioned unsymmetrical unit of the monomer of a 
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polyamide, the monomer beyond other one or they may use anything. Since according to experience stiffness when the 
direction which used the monomer which can introduce an aromatic series ring into principal chain structure considers 
as a toner increases and the reinforcement of a toner becomes high, it is hard coming to generate problems, such as 
toner grinding within a developing machine. 

[0023] The monomer which gives a unit (a) carries out an example, and **** has FUTARU acid [ for example ] 
isophthalic acid; phthalic-anhydride, maleic-acid, maleic-anhydride, 1, 2-JI (methylamino) benzene, 1, and 3-JI 
(methylamino) benzene etc. Moreover, as an example of the monomer which gives a unit (b), there are a methyl 
succinic acid, beta-methyl adipic acid, 1, 2-diaminopropane, 1, 2-diamino butane, 1, 3-diamino butane, the 2-methyl -2 
a 4-diamino pentane, etc., for example. ' ' 

[0024] at least one of the monomers which give specific structure into the principal chain structure of a polymer as 
mentioned above -- at least -- more than 20 mol % -- to contain is required, and when this monomer is less than [ 20 
mol % ], since a crystalline polymer is obtained, it becomes high-melting or the polymer of a low glass transition point 
However, when using together and using two or more kinds of the above-mentioned monomers, there is no need that 
each monomer this used together is more than 20 mol %, and the total amount of the monomer this used together 
should just be more than 20 mol %. 

[0025] The monomer (diamine, dicarboxylic acid) used for the usual polyamide can be used for other comonomers 
which can be used for the amorphism low-melt point point polyamide used for this invention. As an example of a 
diamine component, there is ethylenediamine, tetramethylenediamine, pentamethylene diamine, 
hexamethylenediamine, octamethylene diamine, 1, and 4-dimethylamino benzene etc., for example. 
[0026] Moreover, as an example of a dicarboxylic acid component, acid anhydrides of this, such as terephthalic acid a 
succinic acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acid, a mesa KONIN acid, a citraconic acid 
an itaconic acid, and glutaconic acid, can be used. Although the above-mentioned amorphism low-melt point point 
polyamide can be independently used as a toner binder, it can use, even if it uses together with other binders if needed 
When using together with other binders and using, the binder to blend can be blended with what is used for toners from 
the former, for example, can use epoxy, styrene, and styrene-acrylic resin, polyester **, etc. However, when using 
together with other binders, the content of an amorphism low-melt point point polyamide is made into 50% of the 
weight or more of a binding resin total amount. It is because the flash plate fixable which an amorphism low-melt point 
point polyamide has is lost less than 50% of the weight of a case. 

[0027] Moreover, this invention is attained by the toner for flash plate fixing characterized by making surface tension 
below into 15 dyne/cm (WIRUHERUMI law) at 200 degrees C including a surface tension reduction agent, including 
the polymer which shows rubber-like elasticity as the 2nd polymer as an indispensable component of a binder 
including amorphous polymer in order to attain the 1 st purpose of the above. 

[0028] The reason nil why a toner is desirable as a toner for flash plate fixing is because it excels in the following 
points. The toner which is a low-melt point point by using for the configuration monomer of a polymer the polymer 
which used the above-mentioned specific monomer, and was suitable in the first place for [ high ] flash plate fixing of a 
?lass transition point can be obtained. That is, it is as aforementioned that it can be made into the high polymer of a 
ilass transition point even if amorphous polymer is a low-melt point point comparatively compared with a crystalline 
Dolymer. J 
0029] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner used in order to develop an electrostatic latent image in a 
xerography etc. It is related with amelioration of the toner for flash plate fixing which gives the high fixing image of 
especially fixing reinforcement in a flash plate fixing method in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, the method indicated by U.S. Pat. No. 2297691 etc. as a xerography is 
common knowledge. Generally this uses photoconductivity insulators (photograph KONDORAMU etc.). Uniform 
electrostatic charge is given on this photoconductivity insulator by corona discharge etc., and an electrostatic latent 
image is formed by irradiating a light figure on this photoconductivity insulator with various means. Subsequently 
After carrying out development visualization of this latent image using the impalpable powder called a toner and 
imprinting a toner image on paper etc. if needed, a toner image is fixed on record media, such as paper, with means, 
such as an exposure of pressurization, heating, a solvent steam, light, etc., and a duplication is obtained. 
[0003] The particle which pulverized what distributed coloring agents, such as a carbon block, as a toner for developing 
these electrostatic latent images in the binder resin which consists of nature or synthetic macromolecule matter 
conventionally to about 1-30 micrometers is used. It is mixed with support matter (carrier), such as a toner simple 
substance or iron powder, and a glass bead, and this toner is usually used for the development of an electrostatic latent 
image. Frictional electrification is carried out, and by carrying out mixed churning of the developer which consists of a 
toner and a carrier when using iron powder or other ferromagnetic particles as a carrier within a developer, when the 
magnet roll in a developer rotates further, a magnetic brush is formed, and a magnetic brush is carried by the latent- 
image part on a photoconductivity insulator, and when this magnet roll rotates, when only the electrified toner adheres 
to a latent image with an electric suction force, development is performed. After development, a toner is newly added, 
mixed churning is carried out within a development counter, fixed toner concentration is maintained to the developer to 
which toner concentration fell, and repeat use is carried out at it. 

[0004] The toner dust figure formed on the photoconductor drum on the other hand is copied by record media (for 

example, paper etc.) by the corona transfer, roller transfer, etc. If the toner dust figure imprinted by the record medium 

adheres to paper in the state of powder, and the image is formed, for example, it rubs with a finger, this image is in the 

condition of collapsing. In order to fix the toner dust figure on a record medium, it is required to fuse this toner dust 

figure and to make a record medium fix, and there are the aforementioned various approaches as the approach. In these 

approaches, flash plate fixing which is the typical approach of optical fixing is an approach established according to the 

flash of the discharge tubes, such as a xenon flash tube, and has the following descriptions. 

** Since it is non-contact fixing, don't degrade the resolution of the image at the time of development. 

** There is no latency time behind powering on, and the quick start is possible. 

** Even if it gets a record medium blocked in a fixing assembly by the system down, don't ignite. 

** Paper with a paste, a preprinted sheet, the paper in which thickness differs can be established regardless of the 

quality of the material and thickness of a record medium. 

[0005] The process which a toner fixes to a record medium by flash plate fixing is as follows. When a toner image is 
imprinted to a record medium as mentioned above, it adheres to the recording paper with powder, and the image is 
formed, if the flash of the discharge tubes, such as a xenon flash tube, is irradiated there ~ a toner « flash energy (light) 
— absorbing « temperature — going up — softening fusion — carrying out — adhesion of a record medium — it 
permeates. After a flash finishes, temperature falls and solidifies, serves as a fixing image, fixing is completed, and 
even if it rubs with a finger etc. the fixing image which fixed to the record medium, it ceases to collapse. 
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[0006] In flash plate fixing, it is important for a toner to fuse and to stick to a record medium firmly, therefore a toner 
must absorb from a flash light energy also including the part of the heat energy which diffuses in the external world and 
does not contribute to a temperature rise, and must fully fuse it. After the binder resin which constitutes a toner fuses 
quickly and gets cold and becomes hard in the process of fixing to paper etc., it needs to show fixable [ good ]. In order 
to acquire such a toner property, the low polymerization macromolecule (for example, the number average molecular 
weight Mn is less than 150,0 and less than 10,000 weight average molecular weight Mw) of low molecular weight with 
low melting temperature generally called oligomer is used widely. 

[0007] Moreover, although this toner needs to absorb flash plate light efficiently and needs to change light energy into 
heat energy like the above as one of the important properties of the toner for flash plate fixing, in order to acquire the 
property in connection with absorption of such optical energy, and light energy / heat energy conversion, the toner 
which distributed the ingredient with high blackness, for example, carbon black, the color, etc. is used widely 
[0008] 

[Problem(s) to be Solved by the Invention] Although the oligomer of low molecular weight is used as a binder of the 
toner for flash plate fixing like the above, oligomer has the problem of the property of a toner tending to change with 
change of the operation environment (temperature, humidity) of** equipment which is been easy to weld within ** 
developing machine, and is easy to generate welding objects (big and rough toner etc.) where it is easy to cause 
blocking within ** developing machine with a low for example, glass transition point and the low storage stability of 
** toner. 

[0009] If the oligomer of low molecular weight is used, in order to make the melting point of a binder low as one of the 
reasons such many troubles happen, when molecular weight is made small, it is because a glass transition point also 
becomes low and the many become room temperature extent. For this reason, it is necessary to optimize the melting 
point and the glass transition point of the binder used for a toner as a means to show good flash plate fixable and to 
solve the above troubles, and to develop the toner using the binder which is a low-melt point point and is a high glass 
transition point. 

rOOlO] One of the purposes of this invention by controlling the melting point and the glass transition point of the binder 
-esin used for a toner The outstanding flash plate fixable is shown and the storage stability of a toner is high. It is hard 
:o cause blocking within a developing machine, and hard to weld within a developing machine, and is hard to generate 
welding objects (big and rough toner etc.), and is in offering the toner for flash plate fixing from which the property of 
i toner cannot change easily due to change of the operation environment (temperature, humidity) of equipment. 
001 1] Moreover, the ingredient with the high blackness added in order to absorb optical energy and to change into heat 
mergy like the above has the large effect which it has on the conductivity of a toner, and electrification nature, and it 
:an use it only by the concentration within the limited limits which embraced the development process. For example, as 
br the toner which contains a color and carbon in the 2 component development process using a magnetic carrier, these 
contents of less than [ 10wt% ], i.e., conductivity, are usually 1x10-14 - 1x10-12 S/cm in general. This is for becoming 
;asy to produce carbon, the content of a color, and the greasing called a "fogging" as the content of carbon becomes 
arge especially, and even if it optimizes the conditions of a development process, it is because a fogging cannot be 
)revented in the field exceeding the above-mentioned range, i.e., the field of the conductivity more than 1x10-12 S/cm. 
0012] As one of the reasons such a trouble happens in the 2 component development process using the toner with 
vhich the content of a color and the amount of carbon exceeds for example, 10wt%, when the content of carbon 
ixceeds 10wt(s)% especially, it is a color, the content of carbon, and because the conductivity of a toner becomes 
emarkably large, and this conductive high toner is because the amount of electrifications becomes low in response to 
he effect of development bias in the development section. For this reason, it is necessary to develop the toner which a 
bgging does not generate even if the amount of toner electrifications becomes low under the effect of development 
)ias as a means for light energy absorption efficiency to be a high toner with high light energy / heat energy conversion 
efficiency, and to solve the above troubles. 

0013] By controlling the melting point and the glass transition point of the binder resin which another purpose of this 
nvention fitness-izes the conductivity of a toner, and magnetic susceptibility, and is used for a toner In the 
dectrophotography equipment which has a 2 component development process and a flash plate fixing process at least 
Tie outstanding flash plate fixable is shown and the storage stability of a toner is high. It is offering the toner for flash 
date fixing from which it is hard to start blocking within a developing machine, and hard to weld within a developing 
nachine, and is hard to generate welding objects (big and rough toner etc.), and the property of a toner cannot change 
asily due to change of the operation environment (temperature, humidity) of equipment. 
0014] 

Means for Solving the Problem] in order that this invention may attain the 1st purpose of the above - as the 
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indispensable component of a binder - an amorphism polyamide - using - and this polyamide - the following at 
least one sort of units chosen from (a) and (b) - the inside of a principal chain - at leaSmol % - the toner for flasl 
plate fixing charactenzed by containing is offered. JaSj 
[0015] (a) Unit expressed with the following structure expression : TOO 161 
[Formula 3] 



H H 

! 

N- (CO).-Ar - (CO) n -Sl 



A 



( ^ S f °J Ar L a I° ° r i CSS Carb ° n at ° mic number divalent ^^ic hydrocarbon radical or an aliphatic series 
partial saturation hydrocarbon group, and Rl are the alkyl groups or amino groups of a hydrogenS a Locen atom 
and he carbon atomic numbers 1 -3 among a formula, and m is 0 or 1, and the carbonyl gSupTa^no groupff bo h 
sides is combined with cis- grade, the ortho position, or the meta position to Ar ) P 



(b) Unit expressed with the following structure expression • TOO 181 
[Formula 4] 
H R- H 

-N- (CO) n — f- 6 -^-<co) B -ili- 

R 8 

[0019] (n is 0 or 1 Rl is as the above-mentioned definition among a formula, R2 is the alkyl group of the carbon 
atomic numbers 1-4, and Rl and R2 are [ q is 1, 2, or 3, and ] different radicals in the sameunT) P 

VX* v I" 6 StrU ° tUre Wh / Ch the Carbonyl grou P or the amino 8 rou P ^ (a) has combined with cis- grade 
of thltX! W ° r C ^ P° slhon u ^°^ h * d oublc bond or the benzene ring here is the structure fort d rotation 
of the molecule during association in the repeat unit which forms a macromolecule, and is the structure wh ich is not 

nXmSnn T Strai g ht , Iin I which tieS two carbon combi <* d with the reaction radical which ^ pa^dpltes m a 
Z ?Z f . ' ^T^' the amm ° gFOUp ' and a Carbox y 1 grou P- For exam P le > ^ the repeat unit which forms a 

SSSSTS^^ H n fr rmg - iS induded 38 StmCtUre ° f f ° rbidding ro ' ation of molecule during 
association, me stmcture which the amino group or carboxyl group which participates in a polymerization has 
configurated in the ortho position or the meta position at the benzene ring is equivalent to this Moreover the unit of fM 

the structure in roduced into the structure where the structure which forms a side chain, or an atom forms ; ^rmS 
chain is equivalent to this. The binder without such symmetry structure which has a un t inTmXuleTpeS 
checks crystallization of a polymer, and serves as a polymer of amorphism molecule repeatedly 

n l i / makmg 3 P ol y mer into amorphism, when it is made the melting point (90-150 degrees C) of the toner for 
flash plate fixing, it can usually be made a glass transition point (55 degrees C or more) quite hLher man a Z 
:emperaUire. For this reason, in fixing which used the xenon flash tube, melting of the toner using ; an aTorahism 

^marketed 6 °"* *** ~ 8y ^ *** the *— (f ° r 6 * am P ,e ' toner f ° r b Tca3r roU 

l°H 2 i]n S ti n c e t 8l f S tTan f lon P° int becomes room temperature extent and thermal stability is missing when a toner is 
nade into such a low-melt point point using a crystalline polymer, the trouble of the property of a toner tending to 

^ ° f the ,° Perat ^ n environment (temperature, humidity) of - equipmentThich is been ea^to weld 
vithin developing machine, and is easy to generate welding objects (big and rough toner etc.) which is IZ to c^use 
locking within ** developing machine with the low storage stability of ** toner arises. However sinc^ meXs 
ransition temperature of temperature also with the resin of the comparatively low melting pohit quit ^more exoensive 
?a™an ESSS" ^ *° * ^S t ~ZZlt 

0022] The amorphism polyamide of a low-melt point point which can be used for such flash plate fixing is obtained 
,hen number average molecular weight Mn is made to 2000-5000 and it makes weight average toS^SSmw 
0 000 or more in general It can atta n by using a specific monomer for the monomer of a pofyamide ^ ^SSach 
itroducing unsymmetrical structure into the polyamide principal chain structure of this invention This 2 
lonomer is a monomer which gives at least one kind of structure chosen from the group of the above (a) and (b) As 
>ng as at least one is the monomer which gives the above-mentioned unsymmetricll unit of the monomer of a 
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polyamide the monomer beyond other one or they may use anything. Since according to experience stiffness when the 
d rection which used the monomer which can introduce an aromatic series ring into ^ipd^sS^cSSto 

^z^^:^ c " a toner becomes high ' * is hard coming to — P SuTaf 

(methylamino) benzene etc. Moreover, as an example of the monomer which gives S bWhere are a methv. 
™^£^££^ l > ^—ropane, 2-diamino butfne, 1, l^ZZ^W -2 
[0024] at least one of the monomers which give specific structure into the principal chain structure of a nnlvm^r « 
mentioned above - at least - more than 20 mol % ~ to contain is required^ when thTs SS^er fs iS STf 1o 
mol % ], since a crystalline polymer is obtained, it becomes high-melting or the polymer of aTow g ass SiS noint 
However, when using together and using two or more kinds of the above mentioLd mon^ 

more than 20 mo1 % ' and the totai — ° f the — 

[0025] The monomer (diamine, dicarboxylic acid) used for the usual polyamide can be used for other comnnnm^ 
which can be used for the amorphism low-melt point point polyamide^sed for thTinvenlion A ■m lxZ^ST 
diamine component, there is ethylenediamine, tetramethylenediamine, pentamethylene diamine P 

mo X |S e M y Gnediamme ' hy i 6ne diamin6 ' l > md 4-dimethylamino benzene ete? forTxSple 

[0026] Moreover, as an example of a dicarboxylic acid component, acid anhydrides of this such a^ tereohthalic acid a 

succinic acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acid a mesa KONTO • •/ 

ToZ^:f d ^ d f Uta T ni f aC ^ Can bC USed AIth ° U ^ h the abo^ mentioned^ 

poly amide can be independently used as a toner binder, it can use, even if it uses together with otheT bhiders if needed 
When using together with other binders and using, the binder to blend can be blended with what is^sed f^toners from 

[0027] Moreover, this invention is attained by the toner for flash plate fixing characterized by makine surface tension 

-^o^ 8 u am0rph0US polymer in order to attain the lst P^ose of the above. ' 
0028] The reason nil why a toner is desirable as a toner for flash plate fixing is because it excels in the following 

S uled he e fl h WhlCh ,S I l0W ; meh P .° im P ° int by USing f ° r the ^nfiguratL monomer of a polymt Ae poYymer 
vhich used the above-mentioned specific monomer, and was suitable in the first place for [ high 1 flash Sate So of a 

a s P ° m ! bC r 0btaine u d That is ' 11 is aS ^mentioned that it can be made into tzuTZ vme^fl 

^transition point even if amorphous polymer is a low-melt point point comparatively compared £fi tlc^ne 

0029] When a crystalline polymer is made into such a low-melt point point, a glass transition noint becomes room 
hZTS T ^ ^ * heimal Stabilit y is missi "8- this reason, thetiouWc 8 o?S^^?f?t^^S^ 
%T? ° f ^P^on environment (temperature, humidity) of ** equipment which is been ^sv to weM 

locking within developing machine with the low storage stability of** toner arises 

th ° r f m0re ? °{ mono ™ ers ch osen from the group of FUTARU acid [ besides the polyamide which 
^lll T^TT 6 SP - eClfiC Unit 35 amor P hous Po'ymer ], isophthalic add, phthalic-aSyS^ mdeic-acid 
laleic-anhydnde, methyl succimc-acid and 1, 2-propylene glycol, 1, 2-butylene-glycol, 1, anTs^le^w J k 

wTZ ^H 1 ?^ " ^ th f t° tal am ° Unt 20 mo1 % " the included Polyester can b * used * * 
^MmuT fe^ n T n ?w eT ° f abOVC S P ecific f tion [ which s hall become a polymer between amorphism and 
rystallinity ] - depending - this monomer - more than 20 mol % - when contained it is effective that a nolvmer 
ecomes amorphism and uses the polymer beyond 50 mol % preferably, at least one of he monomers ; which > £ve 
>ecific structure into the principal chain structure of polyester as mentioned above - at S - ^ more tn^ 20 mol % 
■ contain is required, and when this monomer is less than [ 20 mol % ], since a crystalline polymer fs obTaine^i 
.comes high-melting or the polymer of a low glass transition point. However, when using S and Sne two or 
.ore kinds of the above-mentioned monomers, there is no need that each monomer this Sogers morgan "o 
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mol %, and the total amount of the monomer this used together should just be more than 20 mol %. 
[0032] The monomers (dicarboxylic acid, diol, etc.) used for the usual polymer can be used for other comonomers 
which can be used for the amorphous polymer used for this invention. As an example of a dicarboxylic acid 
component, acid anhydrides of this, such as terephthalic acid, a succinic acid, an adipic acid, sebacic acid a malonic 
Ren ° Lamg aCld ' a mesa KONIN acid > a citraconic acid, an itaconic acid, and glutaconic acid, can be used 
[0033] A diol component. carries out an example. **** Moreover, ethylene glycol, 1, 3-propylene glycol A 
trimethylene glycol, tetramethylene glycol, 1, 4-butylene glycol, Pentamethylene glycol, hexamethylene glycol 
hydroquinone, The hydro KINONJI-(beta-hydroxyethyl) ether, 4-4'-dihydroxy biphenyl, Screw-(4-hydroxyphenyl) 
methane, screw-(4-hydroxyphenyl) diphenylmethane, a screw-(4-hydroxyphenyl) ketone, the screw-(4-hydroxvDhenvr 
ether, etc. can be used. ' K 3 ' 

[0034] Furthermore, the amorphism polyester which can be used for such flash plate fixing is obtained when number 
average molecular weight Mn is made to 3000-5000 and it makes weight average molecular weight Mw 10 000 or 
more in general. When molecular weight is less than [ this ], even if the reason for making number average molecular 
weight 3000 or more, and making weight average molecular weight or more into 10,000 is amorphous polymer its 
glass transition point is too low, and it is because thermal stability is missing. The reason for making number average 
molecular weight or less into 5000 is because flash plate fixable is missing in the case of beyond this 
[0035] Although the above-mentioned amorphism low-melt point point polyester can be independently used as a toner 
binder, it can use, even if it uses together with other binders if needed. When using together with other binders and 
using, the binder to blend can be blended with what is used for toners from the former, for example, can use epoxy 
styrene, and styrene-acrylic resin, polyamide **, etc. However, when using together with other binders, the content of 
amorphism polyester is made into 50% of the weight or more of a binding resin total amount. It is because the flash 
E2S?*i amorphism low-melt point point polyester has is lost less than 50% of the weight of a case 

[0036] It is because the void generated in a flash plate fixing image in the second by using together the polymer which 
shows a surface tension reduction agent or rubber-like elasticity can be prevented. Since molecular weight (Mn is 5000 
or less) is the polymer of low viscosity so greatly, a void generates the above-mentioned binder in a fixing image In 
£5? \° prevent thls V0ld ' h is effe ctive to raise the viscosity (elasticity) of a toner or to stop surface tension low 
[0037] Pon which carried out block copolymerization of the polymer which contains polybutadiene and a 
polybutadiene copolymer per one polymer of an epoxy resin, a styrene acrylic, polyester, vinyl resin, and polyamide 
resin, polybutadiene, a polybutadiene copolymer, or configuration as a polymer which shows rubber elasticity can be 
mentioned. For example, there are epoxy which carried out principal chain denaturation using 1, 4 transformer- 
polybutadiene, 1, 4 cis-polybutadiene, 1, 2-polybutadiene, Butadiene Styrene, the butadiene-methyl-methacrylate 
m^ m fi ? U i adiene " methyl " vinyl " ket ° ne copolymer, et c-, a styrene-acrylic, polyester, and vinyl system resin 
10038] Although the molecular weight of the component which shows rubber-like elasticity, and the amount of 
denaturation to a principal chain are arbitrary, as for 1000-5000, and the amount of denaturation, it is [ weight average 
molecular weight (Mw) ] desirable that it is 5 - 30wt% to the weight of a principal chain constituent. If the oligomer 
which is that the effectiveness that the direction where the component which shows rubber elasticity to a principal 
chain is introduced to some extent in the shape of a block checks crystallinity after principal chain denaturation is large 
and about 1000 to 5000 molecular weight in which the rubber-like component carried out the child set several minutes 
as a modifier is used, such a block copolymer will depend the reason with more desirable the molecular weight of the 
rubber component used for denaturation being 1000-5000 on being obtained comparatively easily Moreover the 
reason with more desirable the amount of denaturation being 5 - 30wt% to the weight of a principal chain constituent 
Effecti veness of the melt viscosity rise at the time of toner melting described that the amount of denaturation is less 
than [ 5wt/o ] by this invention cannot show up easily in many cases. Moreover, in case the degree of hardness of the 
3vil for example, the copolymer after denaturation, according that it is more than 30wt% to rubber-like component 
installation falls and this is made into a toner binder, it is for evils, like pulverizing after toner kneading becomes 
difficult to arise. "~ 6 

;0039] It is a wax-like, the surface-tension reduction agent which can be used by this invention has large effectiveness 
iquefied in ordinary temperature, or when the polymer (1 0,000 or less Mw) of the type which carried out side-chain ' 
ienaturation of the dimethyl silicone polymer of low molecular weight with polyolefine etc. is used, and effectiveness 
vith the same said of the side-chain denaturation type polymer of the poly fluoro alkyl is acquired. When the ingredient 
)t this is used, the case where the surface tension of a binder is below 15 dyn/cm in general becomes effective for void 
>revention. 

0040] 1x10 to 12 or more S/cm and saturation magnetization the 2nd purpose of this invention including carbon and a 
erromagnetic Thermal conductivity is 1 J/mKs more preferably more than 1 emu/g (lOkOe). It is attained by the toner 
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for flash plate fixing characterized by being above. [ conductivity ] Here, the carbon black used as an object for toners 
can usually be used for the carbon of an indispensable constituent. 

[0041] Although it is dependent on the conductivity of the carbon black which this toner is made to distribute the 
conductivity of the toner which distributed carbon black MA- 100, MA-600, #33 which are usually used as an object fo 
toners (above) the case where the Mitsubishi Kasei Corp. make, legal 400R, black PARUZUL (above Cabot Corp 
make), etc. are' used -- in'general. -- more than 10wt% - 1x10 to 12 or more S/cm of conductivity of a toner can be' 
attained by making it contain. 

[0042] The toner with the high content of such carbon black is a toner with the high light energy absorption efficiency 
of flash plate light in the case of flash plate fixing while being a conductive toner. Furthermore, for carbon black the 
heat conductivity is lambda=l 13 J/mks. lambda= 0. 1 - 0.3 J/mks of a binder Since it compares and has a high value it 
can be efficient and the heat energy changed from light energy in the toner front face can be transmitted to the interior 
of a toner, and a bottom surface part. 

[0043] By using a toner with high such optical energy absorption effectiveness and thermal conductivity, melting can 
be earned out with fixing energy far fewer than the toner marketed in fixing using a xenon flash tube. However when 
it applies to a 2 component development process as a toner for flash plate fixing using a conductive toner and a 
magnetic carrier with many contents of the above carbon black, for example, a ferrite, magnetite, iron powder etc the 
electric resistance of a developer is too low and produces a fogging in a printing background under the effect of ' 
development bias. It is most effective to magnetism-ize a toner as an approach of preventing the above-mentioned 
fogging. The magnetic toner has adhered to the carrier front face with electrostatic attraction to the nonmagnetic toner 
having adhered to the carrier front face with electrostatic attraction and magnetic attraction in this. For this reason even 
if electrification of said magnetic toner falls under the effect of development bias in the case of development, the toner 
generated t0 ^ magnetic attraction > h adheres to a printing background, and a fogging is not 

[0044] the capacity to prevent a fogging - rate of MAG sigmas of a magnetic toner - being decided - the case of the 
above-mentioned conductive toner - saturation magnetization sigmas more than 1 emu/g (lOkOs) - desirable - It is 
required to carry out to more than 5 emu/g. In order to magnetism-ize a toner, it can attain by distributing 
ferromagnetics, such as for example, flight powder, magnetite powder, and iron powder, in this toner. The saturation 
magnetization of a toner Although it is based also on the saturation magnetization of the magnetic substance which a 
toner is made to distribute in order to carry out to more than 1 emu/g, it is necessary to carry out to more than 1 wt% in 
general. 

[0045] When a magnetism-ized conductivity toner is used as mentioned above, after the binder resin which constitutes 
a toner fuses quickly and gets cold and becomes hard in the process of fixing to a record medium, it needs to show 
tixable [ good ]. In order to attain this purpose, it is desirable to consider as the toner which used the amorphism binder 
together as an indispensable constituent of the toner binder for flash plate fixing, and, as for this invention it is 
desirable that a front amorphism binder uses the binder characterized by what (c) flow tester softening temperature 

V W< T lght avera 8 e molecular weight Mw whose (a) number average molecular weight Mn is 2000 or more and 
5000 or less is 1 0,000 or more and 20,000 or less is 1 30 degrees C or less. 

;0046] Such by using amorphous polymer, when it is made the melting point (90-150 degrees C) of the toner for flash 
Dlate fixing, it can usually be made a glass transition point (55 degrees C or more) quite higher than a room 
emperature. For this reason, in fixing which used the xenon flash tube, melting of the toner using amorphism polyester 
:an be earned out with fixing energy far fewer than the toner (for example, toner for hot calender roll fixing) marketed. 

0047] | Although the above-mentioned amorphous polymer can be independently used as a toner binder it can use 
sven if it uses together with other binders if needed. When using together with other binders and using, the binder' 
vhich acts as Brent can be blended with what is used for toners from the former, for example, can use epoxy styrene 
ind styrene-acryhc resin, polyamide **, etc. However, when using together with other binders, the content of 
imorphous polymer is made into 50% of the weight or more of a binding resin total amount. It is because the 
•utstanding flash plate fixable which amorphous polymer has is lost less than 50% of the weight of a case 
0048] The toner used by this invention can be conventionally manufactured by the well-known approach, namely the 
.mding resin of an indispensable constituent, a coloring agent (carbon, color), and an inorganic filler ~ and if it 
squires by the pressunzed kneader, the roll mill, an extruder, etc., it can melting-knead, homogeneity distribution can 
e carried out, an electrification control agent, a conductive control agent, a light absorption agent, a surface tension 
sduction agent a viscous regulator, etc. can be impalpable-powder-ized with a grinder, for example, a jet mill etc it 
an classify with a classifier, for example, a pneumatic elutriation machine etc., and a desired toner can be obtained. 
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[0049] Flash plate fixing type electrophotography equipment is typically shown in drawing 1 . After carrying out 
corona discharge to the photoconductor drum 1 which consists of a photosensitive insulator and taking pre- 
electrification 2 for it, the drum 1 which exposure 3 was taken [ drum ] and had the electrostatic latent image formed is 
developed with the developer 5 sent with the developing roller 4 next. Since the toner will carry out frictional 
electrification of it by the time a carrier and a toner are agitated with the churning screw 6 and a developer 5 is sent to a 
developing roller 4 by thb feed screw 7, a toner is attracted in static electricity by the electrostatic latent image on a 
photoconductor drum 1, and it is developed to it. Since toner concentration falls, the developer with which the toner 
was used for development carries out the monitor of the toner concentration by the toner concentration sensor 8, and is 
supplying the toner from the toner supply drum 9 if needed. 

[0050] The image-like toner 10 which was developed on the photoconductor drum 1 and adhered After it impresses the 
reverse bias electrical potential difference 1 1 and printing paper 12 imprints, printing paper 12 is sent to the fixing 
section. If melting of the toner is carried out, it cools and adheres to printing paper by the optical exposure from a 
xenon lamp 13, in addition the electrophotography printing 14 will be obtained, for example, as a flash plate fixing 
lamp If it is not restricted to a xenon lamp, and melting of the toner on printing paper 12 is carried out and it is fixed to 
it, it is usable with any lamps. 

[0051] On the other hand, the photoconductor drum 1 which finished the imprint returns to the pre-electrification 2 

again through cleaning 15. 

[0052] 

[Example] In the following examples, many physical properties were measured using the following measuring method. 
The [melting point] The melting point is temperature when a temperature up flow test is performed using a flow tester 
(Shimazu flow-tester CFT-500: Shimadzu) and 4mm plunger descends. The conditions of a temperature up flow test 
are as follows. 
[0053] 

Die lmmxlmmphi Temperature up temperature A part for 6-degree-C/ Sample 1.5g Pellet Load 20kgf Preheat 
temperature 60 degrees C Preheating time 300 seconds [0054] [Glass transition point] The glass transition point was 
measured using the differential scanning calorimeter (DSC-20: SEIKO electron). It asked from the temperature up 
endoergic curve for programming-rate/of 5 degrees C. 

[0055] [Conductivity] The conductivity of a toner was measured using the dielectric loss measuring device (TR-10C, 
WBG-9, BDA-9, SE-43, TO-1 0: Ando Electric). A Measuring condition is as follows. 

Applied voltage 200 degrees C Electrode surface product 2.2cm2 Frequency 1000Hz sample 0.07g (500kg pile/cm2 
what carried out tablet shaping in the bottom) 

[0056] [Saturation magnetization] The saturation magnetization of a toner was measured using the oscillating sample 
mold magnetometer (VSM model PHV-55 and Riken Electron). Toner about 0.2g is put into a sample capsule, 
magnetic field strength is strengthened gradually, and they are 10kOe(s). The magnetic susceptibility in strength was 
measured and magnetic susceptibility per unit weight was made into saturation magnetization (emu/g). 
[0057] [Example 1] Binders 1-5 were made as an experiment using the isophthalic acid which can introduce the 
structure which a carbonyl group combines with cis- grade, the ortho position, or the meta position through a double 
bond or the benzene ring as a dicarboxylic acid component, a FUTARU acid, a maleic acid, and the terephthalic acid 
that introduces the structure combined with the para position through the benzene ring, using ethylenediamine as 
diamine (Table 1). the structure where a carbonyl group combines binders 2-5 with cis- grade, the ortho position, or the 
meta position through a double bond or the benzene ring - more than 20 mol % - it contains. The obtained binders 2-4 
are formless, and are 55-59 degree C of Tg(s), and 121-141 degree C of Tm(s). On the other hand, although a binder 1 
is crystallinity and is Tml45 degree C, it is Tg42 degree C. 

[0058] The binders 5-6 which similarly introduced the structure which combines the amino group with cis- grade, the 
ortho position, or the meta position through a double bond or the benzene ring, using 1, 2-JI (methylamino) benzene, 1, 
3-JI (methylamino) benzene, 1, and 4-JI (methylamino) benzene as a diamine component, and the binder 7 combined 
with Para were made as an experiment (Table 2). Although binders 5-6 are formless and it is fitness Tg and Tm, a 
binder 8 is crystallinity and are un-fitness Tg and Tm. 

[0059] It is clear from the above thing that it is possible to reduce Tm remarkably by including the structure which 
combines a carbonyl group or the amino group with cis- grade, the ortho position, or the meta position through a 
double bond or the benzene ring. 

[0060] [Example 2] The binder 10 was made as an experiment using binders 8-9, the succinic acid which does not 
introduce an unsymmetrical organic radical, and terephthalic acid using the methyl succinic acid which introduces an 
unsymmetrical organic radical into principal chain structure as a dicarboxylic acid component, and beta-methyl adipic 
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acid, using ethylenediamine as diamine (Table 3). Binders 8-9 are amorphous polymer, and are Tg58 degree C and 58- 
61 degree C of Tm(s). On the other hand, although a binder 10 is crystallinity and is Tg41 degree C, it is Tml83 degree 

[0061] The binder 15 was made as an experiment using 1 and 3-diaminopropane which does not introduce [ similarly ] 
binders 1 1-14 and an unsymmetrical organic radical using 1 which introduces an unsymmetrical organic radical, 2- 
diaminoproparte, 1, 2-dia'mino butane, 1, 3-diamino butane, the 2-methyl -2, and 4-diamino pentane into principal chain 
structure as diamine (Table 4). Binders 1 1-14 are amorphous polymer, and are 58-65 degree C of Tg(s), and 121-125 
degree C of Tm(s). On the other hand, although a binder 15 is crystallinity and is Tg41 degree C, it is Tml83 degree C. 

[0062] It is clear from the above thing by introducing an unsymmetrical organic radical into principal chain structure 
that it is possible to reduce Tm remarkably. 

[0063] [Example 3] It is clear from the above-mentioned investigation that there is methyl succinic-acid [ for 
example, ], 1, and 3-JI (methylamino) benzene etc., and there is succinic-acid, 1, and 4-JI (methylamino) benzene etc. 
as a monomer which does not check crystallinity as a monomer which checks the crystallinity of a polymer. The 
monomer ratio required in order to obtain amorphous polymer was investigated using these monomers (Tables 5 and 

[0064] in order to obtain amorphous polymer - structure (a) or (b) - the principal chain structure whole - so much - 
more than 20 mol % - it is clear that it is the case where it contains. 

[0065] [Example 4] Using the above-mentioned amorphous polymer, the toners 1-20 of straight polarity were made as 
an experiment, and flash plate fixable, blocking nature, and electrification stability were investigated. Toner 
presentations are the binder resin 90 weight section, the Nigrosine color (oil black BY, ORIENT chemistry) 5 weight 
section, and the carbon black (black PARUZUL, Cabot) 5 weight section. Furthermore, it considered as the developer 
using the toner 5 weight section and the indeterminate form iron powder carrier (TSV 100-200, powder tech) which 
were made as an experiment. 

[0066] First, in order to evaluate flash plate fixable, the solid image of 5mm angle was printed using the FACOM- 
671 5D laser beam printer which has adopted the flash plate fixing method, and the tape friction test was performed. At 
this time, using the capacitor with a capacity of 160 micro F, the setups of a fixing assembly set to charge electrical- 
potential-difference 2050V, and were impressed to the flash lamp. Moreover, toner thickness of the solid image on a 
record medium was set to about 15 micrometers. The tape friction test stuck lightly adhesive tape (Scotch whisky 
noodle DIN KUTEPU, Sumitomo 3M) on the solid image section, rolled the iron cylinder block with a diameter [ of 
100mm ], and a thickness of 20mm in the condition of having made the record medium sticking a tape top with 
constant speed at a circumferencial direction, and tore off the tape from the record medium after an appropriate time. 
As a fixable index, the fixable quality was judged from the magnitude of the ratio (percentage) of the optical image 
concentration before and behind tape exfoliation (ID), and this ratio made good [ fixable ] 80% or more of thing. 
Optical image concentration was measured using PCM meter (Macbeth). 

[0067] Moreover, toner 20g was put in Pori Bin, and the storage stability and blocking nature of a toner were exposed 
into 55 degrees C and the 30%RH environment for 12 hours, they removed the toner below 200 meshes (75 
micrometers) from the taken-out toner, and evaluated storage stability and blocking nature from the magnitude of the 
toner weight which remained. The case where the toner weight which remained was less than [ 10wt% ] was made 
good. 

[0068] The stability of the toner property by change of the operation environment (temperature, humidity) of 
equipment lOg of developers used by fixable evaluation is put in 50 cc Pori Bin. Ordinary temperature, It was exposed 
for 1 hour into the normal-relative-humidity environment (25 degrees C, 40%RH), and an elevated temperature and a 
high-humidity environment (35 degrees C, 80%RH), and the amount measurement of electrifications of the developer 
which carried out ball mill churning (200rpm) for 10 minutes and which was taken out in each environment was carried 
out further promptly. It evaluated from the magnitude of the ratio (percentage) of the amount of electrifications in 
ordinary temperature, the elevated temperature over the amount of electrifications in a normal-relative-humidity 
environment, and a high humidity environment. This ratio made good 70% or more of case. 
[0069] An evaluation result is shown in Table 7. It is clear from a result that the toner using a binder with a glass 
transition temperature of 55 degrees C or more is excellent in blocking nature and electrification stability, and the toner 
150 degrees C or less excels [ melting point ] in flash plate fixable. Furthermore, the toners 5, 1 1, 12, 16, 19, and 20 
using the glass transition temperature of 55 degrees C or more and amorphous polymer with a melting point of 150 
degrees C or less are excellent in both thermal stability electrification stability and flash plate fixable. 
[0070] [Example 5] The binder blend toners 21-25 were made as an experiment using a binder 8 and polyester (a 
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bisphenol A diethylene oxide-terephthalate polymer, Mwl2000, Tg63 degree C, Tml58 degree C). The addition of a 
color and carbon was made into the same conditions as an example 4, and was similarly estimated as the example 4. if 
the rate of polyester without flash plate fixable increases, although flash plate fixable will fall ~ the total amount of 
resin — receiving ~ a binder 8 — more than 50wt% — the toner contained is satisfactory to flash plate fixable. 
[0071]. 

[Table 1] ' 

£1 ^©<Bt4 ( 1 ) 







f7 $ yf&ft 


Tg 


Tn 




1 




y >J7 \ y^ 

t * y 


42 


145 




y? 2 




58 


139 




*<H V? 3 


7 * - 


'n*-*/ f 1 v y9 

1 , 2 -s> *■ 
* / ) -o-Hf 

v 


59 


121 




H 4 


n y&t^ 


55 


141 




[0072] 
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[Table 3] 
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[Table 5] 
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[Table 6] 
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[Table 8] 
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[0079] [Example 6] Binders 31-41 were made as an experiment, using terephthalic acid, isophthalic acid, a FUTARU 
acid, a maleic acid, boletic acid, a succinic acid, and a methyl succinic acid as a dicarboxylic acid component, using 
ethylene glycol, bisphenol A mold diethylene oxide, 1, 2-propylene glycol, 1, 3-propylene glycol, 1, 2-butylene glycol, 
1, 3-butylene glycol, and neopentyl glycol as diol (Table 9). The obtained binders 32-34 are formless, and are 56-71 
degree C of Tg(s), and 1 17-123 degree C of Tm(s). On the other hand, although it is Tg63 degree C, it is Tml31 degre< 
C, it is crystallinity, the melting point is high, and although a binder 35 is Tml 18 degree C, a binder 31 is Tg53 degree 
C and a glass transition point is low [ a binder / a binder / it is crystallinity, and ]. 

[0080] It is clear from the above result that FUTARU acid, isophthalic acid, maleic-acid, 1, 2-propylene glycol, 1, 2- 
butylene-glycol, 1, and 3-butylene glycol's it is the monomer which checks the crystallinity of a polymer. Using the 
above-mentioned polymer, the toners 31-41 of straight polarity were made as an experiment, and flash plate fixable, 
blocking nature, and electrification stability were investigated. Toner presentations are the binder resin 90 weight 
section, the Nigrosine color (oil black BY, ORIENT chemistry) 5 weight section, and the carbon black (black 
PARUZUL, Cabot) 5 weight section. Furthermore, it considered as the developer using the toner 5 weight section and 
the indeterminate form iron powder carrier (TSV 100-200, powder tech) which were made as an experiment. 
[0081] First, in order to evaluate flash plate fixable, the solid image of 5mm angle was printed using FACOM-6715 
laser beam printer which has adopted the flash plate fixing method, and the tape friction test was performed. At this 
time, using the capacitor with a capacity of 160 micro F, the setups of a fixing assembly set to charge electrical- 
potential-difference 2050V, and were impressed to the flash lamp. Moreover, toner thickness of the solid image on a 
record medium was set to about 1 5 micrometers. The tape friction test stuck lightly adhesive tape (a Scotch whisky 
mending tape, Sumitomo 3M) on the solid image section, rolled the iron cylinder block with a diameter [ of 100mm ], 
and a thickness of 20mm in the condition of having made the record medium sticking a tape top with constant speed at 
a circumferencial direction, and tore off the tape from the record medium after an appropriate time. As a fixable index, 
the fixable quality was judged from the magnitude of the ratio (percentage) of the optical image concentration before 
and behind tape exfoliation (ID), and this ratio made good [ fixable ] 80% or more of thing. Optical image 
concentration was measured using PCM meter (Macbeth). 

[0082] Moreover, the generating situation of POIDO in a fixing image was judged by visual evaluation. 



http : //www4 . ipdl . inpit . go j p/cgi -bin/tran_web_cgi_ej j e 



07/12/200' 



JP,07-013385,A [PRIOR ART] 
* NOTICES * 



Page 1 of: 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This (document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, the method indicated by U.S. Pat. No. 2297691 etc. as a xerography is 
common knowledge. Generally this uses photoconductivity insulators (photograph KONDORAMU etc.). Uniform 
electrostatic charge is given on this photoconductivity insulator by corona discharge etc., and an electrostatic latent 
image is formed by irradiating a light figure on this photoconductivity insulator with various means. Subsequently 
After carrying out development visualization of this latent image using the impalpable powder called a toner and 
imprinting a toner image on paper etc. if needed, a toner image is fixed on record media, such as paper, with means, 
such as an exposure of pressurization, heating, a solvent steam, light, etc., and a duplication is obtained. 
[0003] The particle which pulverized what distributed coloring agents, such as a carbon block, as a toner for developin 
these electrostatic latent images in the binder resin which consists of nature or synthetic macromolecule matter 
conventionally to about 1-30 micrometers is used. It is mixed with support matter (carrier), such as a toner simple 
substance or iron powder, and a glass bead, and this toner is usually used for the development of an electrostatic latent 
image. Frictional electrification is carried out, and by carrying out mixed churning of the developer which consists of a 
toner and a carrier when using iron powder or other ferromagnetic particles as a carrier within a developer, when the 
magnet roll in a developer rotates fiirther, a magnetic brush is formed, and a magnetic brush is carried by the latent- 
image part on a photoconductivity insulator, and when this magnet roll rotates, when only the electrified toner adheres 
to a latent image with an electric suction force, development is performed. After development, a toner is newly added, 
mixed churning is carried out within a development counter, fixed toner concentration is maintained to the developer t< 
which toner concentration fell, and repeat use is carried out at it. 

[0004] The toner dust figure formed on the photoconductor drum on the other hand is copied by record media (for 

example, paper etc.) by the corona transfer, roller transfer, etc. If the toner dust figure imprinted by the record medium 

adheres to paper in the state of powder, and the image is formed, for example, it rubs with a finger, this image is in the 

condition of collapsing. In order to fix the toner dust figure on a record medium, it is required to fuse this toner dust 

figure and to make a record medium fix, and there are the aforementioned various approaches as the approach. In these 

approaches, flash plate fixing which is the typical approach of optical fixing is an approach established according to th< 

flash of the discharge tubes, such as a xenon flash tube, and has the following descriptions. 

** Since it is non-contact fixing, don't degrade the resolution of the image at the time of development. 

** There is no latency time behind powering on, and the quick start is possible. 

** Even if it gets a record medium blocked in a fixing assembly by the system down, don't ignite. 

** Paper with a paste, a preprinted sheet, the paper in which thickness differs can be established regardless of the 

quality of the material and thickness of a record medium. 

[0005] The process which a toner fixes to a record medium by flash plate fixing is as follows. When a toner image is 
imprinted to a record medium as mentioned above, it adheres to the recording paper with powder, and the image is 
formed, if the flash of the discharge tubes, such as a xenon flash tube, is irradiated there — a toner — flash energy (light 
— absorbing — temperature — going up — softening fusion — carrying out — adhesion of a record medium — it 
permeates. After a flash finishes, temperature falls and solidifies, serves as a fixing image, fixing is completed, and 
even if it rubs with a finger etc. the fixing image which fixed to the record medium, it ceases to collapse. 
[0006] In flash plate fixing, it is important for a toner to fuse and to stick to a record medium firmly, therefore a toner 
must absorb from a flash light energy also including the part of the heat energy which diffuses in the external world an< 
does not contribute to a temperature rise, and must fully fuse it. After the binder resin which constitutes a toner fuses 
quickly and gets cold and becomes hard in the process of fixing to paper etc., it needs to show fixable [ good ]. In ordei 
to acquire such a toner property, the low polymerization macromolecule (for example, the number average molecular 
weight Mn is less than 1500 and less than 10,000 weight average molecular weight Mw) of low molecular weight with 
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low melting temperature generally called oligomer is used widely. 

[0007] Moreover, although this toner needs to absorb flash plate light efficiently and needs to change light energy into 
heat energy like the above as one of the important properties of the toner for flash plate fixing, in order to acquire the 
property in connection with absorption of such optical energy, and light energy / heat energy conversion, the toner 
which distributed the ingredient with high blackness, for example, carbon black, the color, etc. is used widely. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By controlling the melting point and the glass transition point of the binder resin used for a 
toner according to this invention, the outstanding flash plate fixable is shown, and the storage stability of a toner is 
high, it is hard to cause blocking within a developing machine, and it hard to weld within a developing machine, and it 
is hard to generate welding objects (big and rough toner etc.), and the toner for flash plate fixing from which the 
property of a toner cannot change easily due to change of the operation environment (temperature, humidity) of 
equipment is offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although the oligomer of low molecular weight is used as a binder of the 
toner for flash plate fixing like the above, oligomer has the problem of the property of a toner tending to change with 
change of the operation environment (temperature, humidity) of** equipment which is been easy to weld within ** 
developing machine, and is easy to generate welding objects (big and rough toner etc.) where it is easy to cause 
blocking within ** developing machine with a low for example, glass transition point and the low storage stability of 
** toner. 

[0009] If the oligomer of low molecular weight is used, in order to make the melting point of a binder low as one of the 
reasons such many troubles happen, when molecular weight is made small, it is because a glass transition point also 
becomes low and the many become room temperature extent. For this reason, it is necessary to optimize the melting 
point and the glass transition point of the binder used for a toner as a means to show good flash plate fixable and to 
solve the above troubles, and to develop the toner using the binder which is a low-melt point point and is a high glass 
transition point. *" 
[0010] One of the purposes of this invention by controlling the melting point and the glass transition point of the binder 
resin used for a toner The outstanding flash plate fixable is shown and the storage stability of a toner is high. It is hard 
to cause blocking within a developing machine, and hard to weld within a developing machine, and is hard to generate 
welding objects (big and rough toner etc.), and is in offering the toner for flash plate fixing from which the property of 
a toner cannot change easily due to change of the operation environment (temperature, humidity) of equipment. 
[001 1] Moreover, the ingredient with the high blackness added in order to absorb optical energy and to change into heal 
energy like the above has the large effect which it has on the conductivity of a toner, and electrification nature, and it 
can use it only by the concentration within the limited limits which embraced the development process. For example, as 
for the toner which contains a color and carbon in the 2 component development process using a magnetic carrier, these 
contents of less than [ 10wt% ], i.e., conductivity, are usually 1x10-14-1x10-12 S/cm in general. This is for becoming 
easy to produce carbon, the content of a color, and the greasing called a "fogging" as the content of carbon becomes 
large especially, and even if it optimizes the conditions of a development process, it is because a fogging cannot be 
prevented in the field exceeding the above-mentioned range, i.e., the field of the conductivity more than 1x10-12 S/cm. 
[0012] As one of the reasons such a trouble happens in the 2 component development process using the toner with 
which the content of a color and the amount of carbon exceeds for example, 10wt%, when the content of carbon 
exceeds 10wt(s)% especially, it is a color, the content of carbon, and because the conductivity of a toner becomes 
remarkably large, and this conductive high toner is because the amount of electrifications becomes low in response to 
the effect of development bias in the development section. For this reason, it is necessary to develop the toner which a 
fogging does not generate even if the amount of toner electrifications becomes low under the effect of development 
bias as a means for light energy absorption efficiency to be a high toner with high light energy / heat energy conversion 
efficiency, and to solve the above troubles. 

[0013] By controlling the melting point and the glass transition point of the binder resin which another purpose of this 
invention fitness-izes the conductivity of a toner, and magnetic susceptibility, and is used for a toner In the 
electrophotography equipment which has a 2 component development process and a flash plate fixing process at least 
The outstanding flash plate fixable is shown and the storage stability of a toner is high. It is offering the toner for flash 
plate fixing from which it is hard to start blocking within a developing machine, and hard to weld within a developing 
machine, and is hard to generate welding objects (big and rough toner etc.), and the property of a toner cannot change 
sasily due to change of the operation environment (temperature, humidity) of equipment. 
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MEANS 

[Means for Solving the Problem] in order that this invention may attain the 1 st purpose of the above — as the 
indispensable component of a binder — an amorphism polyamide — using — and this polyamide — the following — at 
least one sort of units chosen from (a) and (b) — the inside of a principal chain — at least 20-mol % -- the toner for flash 
plate fixing characterized by containing is offered. 

[0015] (a) Unit expressed with the following structure expression : [0016] 

[Formula 3] 
H H 

-f!l- <CO) m -Ar- (CO) n 4- 



[0017] (As for Ar, a 20 or less carbon atomic number divalent aromatic hydrocarbon radical or an aliphatic series 
partial saturation hydrocarbon group, and Rl are the alkyl groups or amino groups of a hydrogen atom, a halogen atom, 
and the carbon atomic numbers 1-3 among a formula, and m is 0 or 1, and the carbonyl group or amino group of both 
sides is combined with cis- grade, the ortho position, or the meta position to Ar.) 
(b) Unit expressed with the following structure expression : [0018] 
[Formula 4] 
H R 1 H 

-l!f- (CO) n — 6- A -^-(CO) tt -lll- 



A 



[0019] (n is 0 or 1, Rl is as the above-mentioned definition among a formula, R2 is the alkyl group of the carbon 
atomic numbers 1-4, and Rl and R2 are [ q is 1, 2, or 3, and ] different radicals in the same unit.) 

The unit which includes the structure which the carbonyl group or the amino group of (a) has combined with cis- grade, 
the ortho position, or the meta position through a double bond or the benzene ring here is the structure forbid rotation 
of the molecule during association in the repeat unit which forms a macromolecule, and is the structure which is not 
symmetrical in the straight line which ties two carbon combined with the reaction radical which participates in a 
polymerization, for example, the amino group, and a carboxyl group. For example, in the repeat unit which forms a 
macromolecule, when the benzene ring is included as structure of forbidding rotation of the molecule during 
association, the structure which the amino group or carboxyl group which participates in a polymerization has 
configurated in the ortho position or the meta position at the benzene ring is equivalent to this. Moreover, the unit of (b) 
is unsymmetrical structure without center of symmetry in the repeat unit which forms a macromolecule. For example, 
the structure introduced into the structure where the structure which forms a side chain, or an atom forms a principal 
chain is equivalent to this. The binder without such symmetry structure which has a unit in a molecule repeatedly 
checks crystallization of a polymer, and serves as a polymer of amorphism. 

[0020] By making a polymer into amorphism, when it is made the melting point (90-150 degrees C) of the toner for 
flash plate fixing, it can usually be made a glass transition point (55 degrees C or more) quite higher than a room 
temperature. For this reason, in fixing which used the xenon flash tube, melting of the toner using an amorphism 
polyamide can be carried out with fixing energy far fewer than the toner (for example, toner for hot calender roll 
fixing) marketed. 

[0021] Since a glass transition point becomes room temperature extent and thermal stability is missing when a toner is 
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made into such a low-melt point point using a crystalline polymer, the trouble of the property of a toner tending to 
change with change of the operation environment (temperature, humidity) of ** equipment which is been easy to weld 
within ** developing machine, and is easy to generate welding objects (big and rough toner etc.) which is easy to cause 
blocking within ** developing machine with the low storage stability of** toner arises. However, since the glass 
transition temperature of temperature also with the resin of the comparatively low melting point quite more expensive 
than a room temperature is shown when the amorphism poly amide of this invention is used, the high toner of thermal 
stability can be obtained. 

[0022] The amorphism polyamide of a low-melt point point which can be used for such flash plate fixing is obtained, 
when number average molecular weight Mn is made to 2000-5000 and it makes weight average molecular weight Mw 
10,000 or more in general. It can attain by using a specific monomer for the monomer of a polyamide as an approach o 
introducing unsymmetrical structure into the polyamide principal chain structure of this invention. This specific 
monomer is a monomer which gives at least one kind of structure chosen from the group of the above (a) and (b). As 
long as at least one is the monomer which gives the above-mentioned unsymmetrical unit of the monomer of a 
polyamide, the monomer beyond other one or they may use anything. Since according to experience stiffness when the 
direction which used the monomer which can introduce an aromatic series ring into principal chain structure considers 
as a toner increases and the reinforcement of a toner becomes high, it is hard coming to generate problems, such as 
toner grinding within a developing machine. 

[0023] The monomer which gives a unit (a) carries out an example, and **** has FUTARU acid [ for example, ], 
isophthalic acid, phthalic-anhydride, maleic-acid, maleic-anhydride, 1, 2-JI (methylamino) benzene, 1, and 3-JI 
(methylamino) benzene etc. Moreover, as an example of the monomer which gives a unit (b), there are a methyl 
succinic acid, beta-methyl adipic acid, 1, 2-diaminopropane, 1, 2-diamino butane, 1, 3-diamino butane, the 2-methyl -2 
a 4-diamino pentane, etc., for example. 

[0024] at least one of the monomers which give specific structure into the principal chain structure of a polymer as 
mentioned above — at least — more than 20 mol % — to contain is required, and when this monomer is less than [ 20 
mol % ], since a crystalline polymer is obtained, it becomes high-melting or the polymer of a low glass transition point 
However, when using together and using two or more kinds of the above-mentioned monomers, there is no need that 
each monomer this used together is more than 20 mol %, and the total amount of the monomer this used together 
should just be more than 20 mol %. 

[0025] The monomer (diamine, dicarboxylic acid) used for the usual polyamide can be used for other comonomers 
which can be used for the amorphism low-melt point point polyamide used for this invention. As an example of a 
diamine component, there is ethylenediamine, tetramethylenediamine, pentamethylene diamine, 
hexamethylenediamine, octamethylene diamine, 1, and 4-dimethylamino benzene etc., for example. 
[0026] Moreover, as an example of a dicarboxylic acid component, acid anhydrides of this, such as terephthalic acid, a 
succinic acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acid, a mesa KONIN acid, a citraconic acid, 
an itaconic acid, and glutaconic acid, can be used. Although the above-mentioned amorphism low-melt point point 
polyamide can be independently used as a toner binder, it can use, even if it uses together with other binders if needed. 
When using together with other binders and using, the binder to blend can be blended with what is used for toners from 
the former, for example, can use epoxy, styrene, and styrene-acrylic resin, polyester **, etc. However, when using 
together with other binders, the content of an amorphism low-melt point point polyamide is made into 50% of the 
weight or more of a binding resin total amount. It is because the flash plate fixable which an amorphism low-melt poim 
point polyamide has is lost less than 50% of the weight of a case. 

[0027] Moreover, this invention is attained by the toner for flash plate fixing characterized by making surface tension 
below into 15 dynes (WIRUHERUMI law)/cm at 200 degrees C including a surface tension reduction agent, including 
the polymer which shows rubber-like elasticity as the 2nd polymer as an indispensable component of a binder, 
including amorphous polymer in order to attain the 1st purpose of the above. 

[0028] The reason nil why a toner is desirable as a toner for flash plate fixing is because it excels in the following 
points. The toner which is a low-melt point point by using for the configuration monomer of a polymer the polymer 
which used the above-mentioned specific monomer, and was suitable in the first place for [ high ] flash plate fixing of z 
glass transition point can be obtained. That is, it is as aforementioned that it can be made into the high polymer of a 
glass transition point even if amorphous polymer is a low-melt point point comparatively compared with a crystalline 
polymer. 

[0029] When a crystalline polymer is made into such a low-melt point point, a glass transition point becomes room 
temperature extent, and thermal stability is missing. For this reason, the trouble of the property of a toner tending to 
change with change of the operation environment (temperature, humidity) of** equipment which is been easy to weld 
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within ** developing machine, and is easy to generate welding objects (big and rough toner etc.) which is easy to cause 
blocking within ** developing machine with the low storage stability of** toner arises. 

[0030] one or more kinds of monomers chosen from the group of FUTARU acid [ besides the polyamide which 
includes the aforementioned specific unit as amorphous polymer ], isophthalic acid, phthalic-anhydride, maleic-acid, 
maleic-anhydride, methyl succinic-acid and 1, 2-propylene glycol, 1, 2-butylene-glycol, 1, and 3-butylene glycol — a 
constituent ~ carrying out — more than total amount 20 mol % — the included polyester can be used. 
[0031] the content of the monomer of above specification [ which shall become a polymer between amorphism and 
crystallinity ] — depending — this monomer ~ more than 20 mol % — when contained, it is effective that a polymer 
becomes amorphism and uses the polymer beyond 50 mol % preferably, at least one of the monomers which give 
specific structure into the principal chain structure of polyester as mentioned above — at least — more than 20 mol % — 
to contain is required, and when this monomer is less than [ 20 mol % ], since a crystalline polymer is obtained, it 
becomes high-melting or the polymer of a low glass transition point. However, when using together and using two or 
more kinds of the above-mentioned monomers, there is no need that each monomer this used together is more than 20 
mol %, and the total amount of the monomer this used together should just be more than 20 mol %. 
[0032] The monomers (dicarboxylic acid, diol, etc.) used for the usual polymer can be used for other comonomers 
which can be used for the amorphous polymer used for this invention. As an example of a dicarboxylic acid 
component, acid anhydrides of this, such as terephthalic acid, a succinic acid, an adipic acid, sebacic acid, a malonic 
acid, the Reno Laing acid, a mesa KONIN acid, a citraconic acid, an itaconic acid, and glutaconic acid, can be used. 
[0033] A diol component carries out an example. **** Moreover, ethylene glycol, 1, 3-propylene glycol, A 
trimethylene glycol, tetramethylene glycol, 1 , 4-butylene glycol, 
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MEANS 

[Means for Solving the Problem] in order that this invention may attain the 1 st purpose of the above — as the 
indispensable component of a binder ~ an amorphism polyamide — using — and this polyamide — the following — at 
least one sort of units chosen from (a) and (b) — the inside of a principal chain ~ at least 20-mol % — the toner for flasl 
plate fixing characterized by containing is offered. 

[0015] (a) Unit expressed with the following structure expression : [0016] 

[Formula 3] 
H H 

-t!j- (CO).-Ar - (CO)„-l!l- 



k 



[0017] (As for Ar, a 20 or less carbon atomic number divalent aromatic hydrocarbon radical or an aliphatic series 
partial saturation hydrocarbon group, and Rl are the alkyl groups or amino groups of a hydrogen atom, a halogen atorr 
and the carbon atomic numbers 1-3 among a formula, and m is 0 or 1, and the carbonyl group or amino group of both 
sides is combined with cis- grade, the ortho position, or the meta position to Ar.) 
(b) Unit expressed with the following structure expression : [0018] 
[Formula 4] 
H R 1 H 

-it- (co)„ — e i -Vicoin-ii- 



[0019] (n is 0 or 1, Rl is as the above-mentioned definition among a formula, R2 is the alkyl group of the carbon 
atomic numbers 1-4, and Rl and R2 are [ q is 1, 2, or 3, and ] different radicals in the same unit.) 
The unit which includes the structure which the carbonyl group or the amino group of (a) has combined with cis- grade 
the ortho position, or the meta position through a double bond or the benzene ring here is the structure forbid rotation 
of the molecule during association in the repeat unit which forms a macromolecule, and is the structure which is not 
symmetrical in the straight line which ties two carbon combined with the reaction radical which participates in a 
polymerization, for example, the amino group, and a carboxyl group. For example, in the repeat unit which forms a 
macromolecule, when the benzene ring is included as structure of forbidding rotation of the molecule during 
association, the structure which the amino group or carboxyl group which participates in a polymerization has 
configurated in the ortho position or the meta position at the benzene ring is equivalent to this. Moreover, the unit of (t 
is unsymmetrical structure without center of symmetry in the repeat unit which forms a macromolecule. For example, 
the structure introduced into the structure where the structure which forms a side chain, or an atom forms a principal 
chain is equivalent to this. The binder without such symmetry structure which has a unit in a molecule repeatedly 
checks crystallization of a polymer, and serves as a polymer of amorphism. 

[0020] By making a polymer into amorphism, when it is made the melting point (90-150 degrees C) of the toner for 
flash plate fixing, it can usually be made a glass transition point (55 degrees C or more) quite higher than a room 
temperature. For this reason, in fixing which used the xenon flash tube, melting of the toner using an amorphism 
polyamide can be carried out with fixing energy far fewer than the toner (for example, toner for hot calender roll 
fixing) marketed. 

[0021] Since a glass transition point becomes room temperature extent and thermal stability is missing when a toner is 
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made into such a low-melt point point using a crystalline polymer, the trouble of the property of a toner tending to 
change with change of the operation environment (temperature, humidity) of** equipment which is been easy to weld 
within ** developing machine, and is easy to generate welding objects (big and rough toner etc.) which is easy to caus< 
blocking within ** developing machine with the low storage stability of ** toner arises. However, since the glass 
transition temperature of, temperature also with the resin of the comparatively low melting point quite more expensive 
than a room temperature Is shown when the amorphism polyamide of this invention is used, the high toner of thermal 
stability can be obtained. 

[0022] The amorphism polyamide of a low-melt point point which can be used for such flash plate fixing is obtained, 
when number average molecular weight Mn is made to 2000-5000 and it makes weight average molecular weight Mw 
10,000 or more in general. It can attain by using a specific monomer for the monomer of a polyamide as an approach o 
introducing unsymmetrical structure into the polyamide principal chain structure of this invention. This specific 
monomer is a monomer which gives at least one kind of structure chosen from the group of the above (a) and (b). As 
long as at least one is the monomer which gives the above-mentioned unsymmetrical unit of the monomer of a 
polyamide, the monomer beyond other one or they may use anything. Since according to experience stiffness when the 
direction which used the monomer which can introduce an aromatic series ring into principal chain structure considers 
as a toner increases and the reinforcement of a toner becomes high, it is hard coming to generate problems, such as 
toner grinding within a developing machine. 

[0023] The monomer which gives a unit (a) carries out an example, and **** has FUTARU acid [ for example, ], 
isophthalic acid, phthalic-anhydride, maleic-acid, maleic-anhydride, 1, 2-JI (methylamino) benzene, 1, and 3-JI 
(methylamino) benzene etc. Moreover, as an example of the monomer which gives a unit (b), there are a methyl 
succinic acid, beta-methyl adipic acid, 1, 2-diaminopropane, 1, 2-diamino butane, 1, 3-diamino butane, the 2-methyl -2 
a 4-diamino pentane, etc., for example. 

[0024] at least one of the monomers which give specific structure into the principal chain structure of a polymer as 
mentioned above - at least - more than 20 mol % - to contain is required, and when this monomer is less than [ 20 
mol % ], since a crystalline polymer is obtained, it becomes high-melting or the polymer of a low glass transition poim 
However, when using together and using two or more kinds of the above-mentioned monomers, there is no need that 
each monomer this used together is more than 20 mol %, and the total amount of the monomer this used together 
should just be more than 20 mol %. 

[0025] The monomer (diamine, dicarboxylic acid) used for the usual polyamide can be used for other comonomers 
which can be used for the amorphism low-melt point point polyamide used for this invention. As an example of a 
diamine component, there is ethylenediamine, tetramethylenediamine, pentamethylene diamine, 
hexamethylenediamine, octamethylene diamine, 1, and 4-dimethylamino benzene etc., for example. 
[0026] Moreover, as an example of a dicarboxylic acid component, acid anhydrides of this, such as terephthalic acid, a 
succinic acid, an adipic acid, sebacic acid, a malonic acid, the Reno Laing acid, a mesa KONIN acid, a citraconic acid, 
an itaconic acid, and glutaconic acid, can be used. Although the above-mentioned amorphism low-melt point point 
polyamide can be independently used as a toner binder, it can use, even if it uses together with other binders if needed. 
When using together with other binders and using, the binder to blend can be blended with what is used for toners fron 
the former, for example, can use epoxy, styrene, and styrene-acrylic resin, polyester **, etc. However, when using 
together with other binders, the content of an amorphism low-melt point point polyamide is made into 50% of the 
weight or more of a binding resin total amount. It is because the flash plate fixable which an amorphism low-melt poir 
point polyamide has is lost less than 50% of the weight of a case. 

[0027] Moreover, this invention is attained by the toner for flash plate fixing characterized by making surface tension 
below into 15 dynes (WIRUHERUMI law)/cm at 200 degrees C including a surface tension reduction agent, including 
the polymer which shows rubber-like elasticity as the 2nd polymer as an indispensable component of a binder, 
including amorphous polymer in order to attain the 1st purpose of the above. 

[0028] The reason nil why a toner is desirable as a toner for flash plate fixing is because it excels in the following 
points. The toner which is a low-melt point point by using for the configuration monomer of a polymer the polymer 
which used the above-mentioned specific monomer, and was suitable in the first place for [ high ] flash plate fixing of 
glass transition point can be obtained. That is, it is as aforementioned that it can be made into the high polymer of a 
glass transition point even if amorphous polymer is a low-melt point point comparatively compared with a crystalline 
polymer. 

[0029] When a crystalline polymer is made into such a low-melt point point, a glass transition point becomes room 
temperature extent, and thermal stability is missing. For this reason, the trouble of the property of a toner tending to 
change with change of the operation environment (temperature, humidity) of** equipment which is been easy to weld 
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within ** developing machine, and is easy to generate welding objects (big and rough toner etc.) which is easy to cause 
blocking within ** developing machine with the low storage stability of ** toner arises. 

[0030] one or more kinds of monomers chosen from the group of FUTARU acid [ besides the polyamide which 
includes the aforementioned specific unit as amorphous polymer ], isophthalic acid, phthalic-anhydride, maleic-acid, 
maleic-anhydride, methyl succinic-acid and 1, 2-propylene glycol, 1, 2-butylene-glycol, 1, and 3-butylene glycol - a 
constituent - carrying out - more 'than total amount 20 mol % - the included polyester can be used. 
[0031] the content of the monomer of above specification [ which shall become a polymer between amorphism and 
crystallinity ] - depending - this monomer - more than 20 mol % - when contained, it is effective that a polymer 
becomes amorphism and uses the polymer beyond 50 mol % preferably, at least one of the monomers which give 
specific structure into the principal chain structure of polyester as mentioned above - at least - more than 20 mol % — 
to contain is required, and when this monomer is less than [ 20 mol % ], since a crystalline polymer is obtained, it 
becomes high-melting or the polymer of a low glass transition point. However, when using together and using two or 
more kinds of the above-mentioned monomers, there is no need that each monomer this used together is more than 20 
mol %, and the total amount of the monomer this used together should just be more than 20 mol %. 
[0032] The monomers (dicarboxylic acid, diol, etc.) used for the usual polymer can be used for other comonomers 
which can be used for the amorphous polymer used for this invention. As an example of a dicarboxylic acid 
component, acid anhydrides of this, such as terephthalic acid, a succinic acid, an adipic acid, sebacic acid, a malonic 
acid, the Reno Laing acid, a mesa KONIN acid, a citraconic acid, an itaconic acid, and glutaconic acid, can be used. 
[0033] A diol component carries out an example. **** Moreover, ethylene glycol, 1, 3-propylene glycol, A 
trimethylene glycol, tetramethylene glycol, 1, 4-butylene glycol, 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has beeii translated by computer. So the translation may not reflect the original precisely. 
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EXAMPLE 



[Example] In the following examples, many physical properties were measured using the following measuring method. 
The [melting point] The melting point is temperature when a temperature up flow test is performed using a flow tester 
(Shimazu flow-tester CFT-500: Shimadzu) and 4mm plunger descends. The conditions of a temperature up flow test 
are as follows. 
[0053] 

Die Immxlmmphi Temperature up temperature A part for 6-degree-C/ Sample 1.5g Pellet Load 20kgf Preheat 
temperature 60 degrees C Preheating time 300 seconds [0054] [Glass transition point] The glass transition point was 
measured using the differential scanning calorimeter (DSC-20: SEIKO electron). It asked from the temperature up 
endoergic curve for programming-rate/of 5 degrees C. 

[0055] [Conductivity] The conductivity of a toner was measured using the dielectric loss measuring device (TR-10C, 
WBG-9, BDA-9, SE-43, TO-10: Ando Electric). A Measuring condition is as follows. 

Applied voltage 200 degrees C Electrode surface product 2.2cm2 Frequency 1000Hz sample 0.07g (500kg pile/cm2 
what carried out tablet shaping in the bottom) 

[0056] [Saturation magnetization] The saturation magnetization of a toner was measured using the oscillating sample 
mold magnetometer (VSM model PHV-55 and Riken Electron). Toner about 0.2g is put into a sample capsule, 
magnetic field strength is strengthened gradually, and they are 10kOe(s). The magnetic susceptibility in strength was 
measured and magnetic susceptibility per unit weight was made into saturation magnetization (emu/g). 
[0057] [Example 1] Binders 1-5 were made as an experiment using the isophthalic acid which can introduce the 
structure which a carbonyl group combines with cis- grade, the ortho position, or the meta position through a double 
bond or the benzene ring as a dicarboxylic acid component, a FUTARU acid, a maleic acid, and the terephthalic acid 
that introduces the structure combined with the para position through the benzene ring, using ethylenediamine as 
diamine (Table 1). the structure where a carbonyl group combines binders 2-5 with cis- grade, the ortho position, or the 
meta position through a double bond or the benzene ring — more than 20 mol % — it contains. The obtained binders 2-4 
are formless, and are 55-59 degree C of Tg(s), and 121-141 degree C of Tm(s). On the other hand, although a binder 1 
is crystallinity and is Tml45 degree C, it is Tg42 degree C. 

[0058] The binders 5-6 which similarly introduced the structure which combines the amino group with cis- grade, the 
ortho position, or the meta position through a double bond or the benzene ring, using 1, 2-JI (methylamino) benzene, 1, 
3-JI (methylamino) benzene, 1, and 4-JI (methylamino) benzene as a diamine component, and the binder 7 combined 
with Para were made as an experiment (Table 2). Although binders 5-6 are formless and it is fitness Tg and Tm, a 
binder 8 is crystallinity and are un-fitness Tg and Tm. 

[0059] It is clear from the above thing that it is possible to reduce Tm remarkably by including the structure which 
combines a carbonyl group or the amino group with cis- grade, the ortho position, or the meta position through a 
double bond or the benzene ring. 

[0060] [Example 2] The binder 10 was made as an experiment using binders 8-9, the succinic acid which does not 
introduce an unsymmetrical organic radical, and terephthalic acid using the methyl succinic acid which introduces an 
unsymmetrical organic radical into principal chain structure as a dicarboxylic acid component, and beta-methyl adipic 
acid, using ethylenediamine as diamine (Table 3). Binders 8-9 are amorphous polymer, and are Tg58 degree C and 58- 
61 degree C of Tm(s). On the other hand, although a binder 10 is crystallinity and is Tg41 degree C, it is Tml83 degree 
C. 

[0061] The binder 15 was made as an experiment using 1 and 3-diaminopropane which does not introduce [ similarly ] 
binders 11-14 and an unsymmetrical organic radical using 1 which introduces an unsymmetrical organic radical, 2- 
diaminopropane, 1, 2-diamino butane, 1, 3-diamino butane, the 2-methyl -2, and 4-diamino pentane into principal chain 
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structure as diamine (Table 4). Binders 1 1-14 are amorphous polymer, and are 58-65 degree C of Tg(s), and 121-125 
degree C of Tm(s). On the other hand, although a binder 15 is crystallinity and is Tg41 degree C, it is Tml83 degree C. 

[0062] It is clear from the above thing by introducing an unsymmetrical organic radical into principal chain structure 
that it ig possible to reduce Tm remarkably. 

[0063] [Example 3] It is Clear frdm the above-mentioned investigation that there is methyl succinic-acid [ for 
example, ], 1, and 3-JI (methylamino) benzene etc., and there is succinic-acid, 1, and 4-JI (methylamino) benzene etc. 
as a monomer which does not check crystallinity as a monomer which checks the crystallinity of a polymer. The 
monomer ratio required in order to obtain amorphous polymer was investigated using these monomers (Tables 5 and 
6). 

[0064] in order to obtain amorphous polymer ~ structure (a) or (b) — the principal chain structure whole — so much — 
more than 20 mol % — it is clear that it is the case where it contains. 

[0065] [Example 4] Using the above-mentioned amorphous polymer, the toners 1-20 of straight polarity were made as 
an experiment, and flash plate fixable, blocking nature, and electrification stability were investigated. Toner 
presentations are the binder resin 90 weight section, the Nigrosine color (oil black BY, ORIENT chemistry) 5 weight 
section, and the carbon black (black PARUZUL, Cabot) 5 weight section. Furthermore, it considered as the developer 
using the toner 5 weight section and the indeterminate form iron powder carrier (TSV 100-200, powder tech) which 
were made as an experiment. 

[0066] First, in order to evaluate flash plate fixable, the solid image of 5mm angle was printed using the FACOM- 
671 5D laser beam printer which has adopted the flash plate fixing method, and the tape friction test was performed. At 
this time, using the capacitor with a capacity of 1 60 micro F, the setups of a fixing assembly set to charge electrical- 
potential-difference 2050V, and were impressed to the flash lamp. Moreover, toner thickness of the solid image on a 
record medium was set to about 15 micrometers. The tape friction test stuck lightly adhesive tape (Scotch whisky 
noodle DIN KUTEPU, Sumitomo 3M) on the solid image section, rolled the iron cylinder block with a diameter [ of 
100mm ], and a thickness of 20mm in the condition of having made the record medium sticking a tape top with 
constant speed at a circumferencial direction, and tore off the tape from the record medium after an appropriate time. 
As a fixable index, the fixable quality was judged from the magnitude of the ratio (percentage) of the optical image 
concentration before and behind tape exfoliation (ID), and this ratio made good [ fixable ] 80% or more of thing. 
Optical image concentration was measured using PCM meter (Macbeth). 

[0067] Moreover, toner 20g was put in Pori Bin, and the storage stability and blocking nature of a toner were exposed 
into 55 degrees C and the 30%RH environment for 12 hours, they removed the toner below 200 meshes (75 
micrometers) from the taken-out toner, and evaluated storage stability and blocking nature from the magnitude of the 
toner weight which remained. The case where the toner weight which remained was less than [ 1 0wt% ] was made 
good. 

[0068] The stability of the toner property by change of the operation environment (temperature, humidity) of 
equipment lOg of developers used by fixable evaluation is put in 50 cc Pori Bin. Ordinary temperature, It was exposed 
for 1 hour into the normal-relative-humidity environment (25 degrees C, 40%RH), and an elevated temperature and a 
high-humidity environment (35 degrees C, 80%RH), and the amount measurement of electrifications of the developer 
which carried out ball mill churning (200rpm) for 10 minutes and which was taken out in each environment was carried 
out further promptly. It evaluated from the magnitude of the ratio (percentage) of the amount of electrifications in 
ordinary temperature, the elevated temperature over the amount of electrifications in a normal-relative-humidity 
environment, and a high humidity environment. This ratio made good 70% or more of case. 
[0069] An evaluation result is shown in Table 7. It is clear from a result that the toner using a binder with a glass 
transition temperature of 55 degrees C or more is excellent in blocking nature and electrification stability, and the toner 
150 degrees C or less excels [ melting point ] in flash plate fixable. Furthermore, the toners 5, 1 1, 12, 16, 19, and 20 
using the glass transition temperature of 55 degrees C or more and amorphous polymer with a melting point of 150 
degrees C or less are excellent in both thermal stability electrification stability and flash plate fixable. 
[0070] [Example 5] The binder blend toners 21-25 were made as an experiment using a binder 8 and polyester (a 
bisphenol A diethylene oxide-terephthalate polymer, Mwl2000, Tg63 degree C, Tml58 degree C). The addition of a 
color and carbon was made into the same conditions as an example 4, and was similarly estimated as the example 4. if 
the rate of polyester without flash plate fixable increases, although flash plate fixable will fall - the total amount of 
resin - receiving - a binder 8 - more than 50wt% - the toner contained is satisfactory to flash plate fixable. 
[0071] 
[Table 1] 
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[0079] [Example 6] Binders 31-41 were made as an experiment, using terephthalic acid, isophthalic acid, a FUTARU 
acid, a maleic acid, boletic acid, a succinic acid, and a methyl succinic acid as a dicarboxylic acid component, using 
ethylene glycol, bisphenol A mold diethylene oxide, 1, 2-propylene glycol, 1, 3-propylene glycol, 1, 2-butylene glycol, 
1, 3-butylene glycol, and neopentyl glycol as diol (Table 9). The obtained binders 32-34 are formless, and are 56-71 
degree C of Tg(s), and 1 17-123 degree C of Tm(s). On the other hand, although it is Tg63 degree C, it is Tml31 degree 
C, it is crystallinity, the melting point is high, and although a binder 35 is Tml 18 degree C, a binder 31 is Tg53 degree 
C and a glass transition point is low [ a binder / a binder / it is crystallinity, and ]. 

[0080] It is clear from the above result that FUTARU acid, isophthalic acid, maleic-acid, 1 , 2-propylene glycol, 1 , 2- 
butylene-glycol, 1, and 3-butylene glycol's it is the monomer which checks the crystallinity of a polymer. Using the 
above-mentioned polymer, the toners 31-41 of straight polarity were made as an experiment, and flash plate fixable, 
blocking nature, and electrification stability were investigated. Toner presentations are the binder resin 90 weight 
section, the Nigrosine color (oil black BY, ORIENT chemistry) 5 weight section, and the carbon black (black 
PARUZUL, Cabot) 5 weight section. Furthermore, it considered as the developer using the toner 5 weight section and 
the indeterminate form iron powder carrier (TSV 100-200, powder tech) which were made as an experiment. 
[0081] First, in order to evaluate flash plate fixable, the solid image of 5mm angle was printed using FACOM-6715 
laser beam printer which has adopted the flash plate fixing method, and the tape friction test was performed. At this 
time, using the capacitor with a capacity of 1 60 micro F, the setups of a fixing assembly set to charge electrical- 
potential-difference 2050V, and were impressed to the flash lamp. Moreover, toner thickness of the solid image on a 
record medium was set to about 1 5 micrometers. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1J It is the mimetic diagram of the electrophotography equipment of a flash plate fixing method. 
[Description of Notations] 
5 — Developer 
1 0 — Toner 

12 — Printing paper 

13 — Xenon lamp 
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[Drawing 1 ] 
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(11) JP-7-di3385-U' 
(43) March 7, 1995 
(71) Taito Corp. 

(54) BINGO GAME MACHINE 

(57) ABSTRACT 
[Purpose] 

The present invention provides a playing field in which flaws are eliminated from the 
top surface thereof, and that is equally visible from either side when a plurality of 
players are playing the game. 
[Constitution] 

A sloped playing field portion 11 supported to pivot freely around a central pivotal axis 
12, having a plurality of pockets 11a — m positioned axisymmetrically relative to the 
central axis thereof ball lifting means 31 — 1 and 31 — 2 disposed at an upper and lower 
side of the playing field, for upwardly ejecting a previously stored or collected balls to 
the higher side of the upper surface of the playing field; and a slope driving means 15, 
16, and 17 for reversing the slope of the playing field portion 11 a predetermined 
number of times each game are provided. 
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